FAKULTE / ENSTIiTU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Boole Cebirine Giris

DERSIN KODU

MAT3350

YEREL KREDISi

3

AKTS KREDISi

5

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DiLi

ingilizce, Tiirkge

DERSIN SEVIYESi

Lisans

DERSIN TURU

Secmeli @ Matematik Lisans Programi

DERSIN KATEGORISI

Temel Meslek Dersleri

DERSIN VERILIS SEKLIi

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Erdogan Mehmet OZKAN

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilere temel matematik bilgisiyle beraber Boole cebirinin temel
bilgilerini vererek; lojik devreler ve bunlarin giinliik hayatta uygulamasinin 6nemini
gostermektir.

DERSIN iCERIiGi

Kiime teorisine girig; dnermeler, baglaglar, mantik kanunlari, mantiksal gerektirmeler ve
denklikler, ayirict normal form operatorler; Boole cebiri aksiyomlari; Boole fonksiyonlari;
Boole cebiri ve dnermesel mantik; koprii devreler, lojik devreler, komiitasyon cebiri, lojik
devrelerde coklu ¢ikis; minimallestirme, minimal ayirict normal Form; Quine-McCluskey
metodu, Karnaugh diyagrami; Boole cebiri toerisi, atomlar, latisler, simetrik fark, Boole
halkalar1 ve uygulamalari.

DERS KiTABI / MALZEMESI /

ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilart

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

Ders Kitabi:
Aksoy, Yavuz, Boole Cebiri ve Lojik Devre Sentezi. YTU Yaymlari, 1997.
Zorunlu Kaynaklar:

[1] Mendelson, E. Theory and Problems of Boolean Algebra and Switching Circuits. Schaum
Outline Series, 1970.

Onerilen Kaynaklar:
Rosen, K. Discrete Mathematics and its Applications. McGraw-Hill, 5. baski, 2003.
Bu dersi basariyla tamamlayan 6grenciler,

1. Temel matematik bilgi ve kiiltiiriine sahip olabileceklerdir.

2. Lojik devreler hakkinda temel bilgilere sahip olabileceklerdir.
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Bilgisayar problemlerini algoritmalar olusturarak ve uygulayarak
¢ozebileceklerdir.

Analitik diisiinebilme ve degerlendirme 6zelligine sahip olabilmeyi
kazanabileceklerdir.

Diger disiplinlerde ortaya ¢ikan problemleri analiz edip degerlendirme yapabilme
becerisini kazanabileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Pay1

Devam/Katilm:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalari

e  Detayh Degerlendirme Kriterleri:

14 %5
- Derse aktif katilim ve soru sorma
- Sinif-i¢i tartigmalara ve problem ¢6zme siireclerine katki
saglayabilme
| Laboratuvar H H
| Uygulama H H
| Arazi Caligsmasi H H
Derse Ozgii Staj
Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e  icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsaml1 sorularin sorulmast
e  Format: Yiiz ylize. Coktan segmeli kisa sinav (5-10 dakika) 4 %15
e Detayh Degerlendirme Kriterleri:
-Derste iglenen teorik konular ile ilgili problemleri ¢6zebilme
| Odev | |
| Sunum/Jiiri H H
| Proje | |
| Seminer/Workshop H H
Ara Smavlar:
e icerik: Smav haftasma kadar islenen konularin tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
1 %40
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢dziilebilmesi
-Teorik diisiinme siireclerinin yiiriitiilmesi
Final:
e cerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Smav (75-90 dakika) 1 %40
e  Detayh Degerlendirme Kriterleri:
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oldugunun gosterilmesi
-fleri diizey problem ¢ézme becerilerinin kullanilabilmesi

-Derste islenen tiim konularin derinlemesine kavranmig

Dénem ici Cahsmalarin Basar1 Notuna Katkisi H %60
Final Sinavinin Basar1 Notuna Katkisi H %40
TOPLAM H %100

HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhk

Konu Anlatimi: Onermeler, baglaglar, mantik kanunlari

Simif-ici Uygulama (5 dk.): Giinliik yasamimizdaki problemlerin|

Modern mantik temel kavramlarina ait

1 mantik sembolleri ile gdsteriminin verilmesi iliskin 6n bilgilerin hatirlanmas1  ve
etkinlestirilmesi. Kaynak: Ders Kitabi, 9-
Smif-i¢ci Tartisma (5 dk.): Aristo mantigi ile modern mantigin 14.
farklarinin tartigilmasi
IKonu Anlatimi: Mantiksal gerektirmeler ve denklikler, ayirici Mantik baglaglari, dogruluk tablolart ve
normal form mantik kanunlarma ait iliskin 6n bilgileri
Smif-ici Uygulama (5 dk.): Baglaglarin giinliik hayattaki . i 1 ous
. I . . hatirlanmas1 ve etkinlestirilmesi. Kaynak:
2 problemleri kolaylastirmasi iizerin drneklemeler verilmesi Ders Kitabi. 15-34
Simf-ici Tartisma (S5 dk.): Aymrict ve tam ayirict formlarin /}ylng ve t.am ayirict n.or.mal formlara att
e danm tartisilmas 6n bilgilerin etkinlestirilmesi, Kaynak:
! simast Ders Kitab, 35-41.
IKonu Anlatimi: Boole cebiri aksiyomlar: ve iglemler
Smif-ici Uygulama (5 dk): Boole aksiyomlarinin cebirsel L tabanh Sayl s1stem} ve ..lklh s;stgm(.le
apisinin anlagilmasini saglayan 6rneklemeler verilmesi eyl icTom| ciclamon  bilgileri
3 yap 3 g1y hatirlanmas1 ve etkinlestirilmesi. Kaynak:
Simf-ici Tartiyjma (5 dk.): Boole cebirinin aksiyomlarinin| Ders Kitabi, 68-75 ; 93-103.
tartisilmasi
IKonu Anlatimi: Boole fonksiyonlarina giris
Sinif-ici Uygulama (5 dk): Fonksiyonlar1 kavratan 6zellikler ile)
ilgili 6rneklemeler yaptirilmasi Boole cebiri islemleri ve 6zelliklerine ait &
bilgilerin hatirlanmas1 ve etkinlestirilmesi,|
4 Smmif-i¢ci Tartisma (5 dk.): Boole fonksiyonlarmin arasindaki Kaynak: Ders Kitabi, 118-133
farkliliklarin tartisilmast Kisa Smav 1: (Boole cebiri ile ilgilj
cebirsel problemler).
Kisa Smav 1 (15 dk.): Ders sonunda, derste islenen konular1
iceren bir kisa sinavin yapilmasi
IKonu Anlatimi: Normal formlar
(S);g;flgll;ln Eﬁ;%ul:ntlli:ﬂ(i ;1511(.): Normal formlarin anlasilmasi tizering Boole fonksiyonlar ve ozelliklerine ai
5 yap bilgilerin hatirlanmasi ve etkinlestirilmesi.
Simf-i¢ci Tartisma (5 dk.): Normlar arasindaki farkliliklarin Kaynak: Ders Kitabi, 134-159
tartigilmast
IKonu Anlatimi: Lojik devreler: Anahtar devreler, paralel ve seri
baglama
g:lli-llg:n gz,rguzaltrllzl r(nSa S(:k.): Anahtar devrelerin anlasilmast igin| Lojik devrelere ait bilgilere ait bslimiin
yap okunmasi hatirlanmasi1 Kaynak: Ders
6 Kitabi, 165-174.

Simf-i¢ci Tartisma (5 dk.): Paralel baglama ve seri baglama
arasindaki farkliliklar tartisma

Kisa Smav 2 (15 dk.): Ders basinda, 6grenciye verilen 6n hazirlik]
gbrevinde yer alan konulari igeren bir kisa sinavin yapilmasi

Kisa Smav 2: (paralel baglama ve seri
baglama devreleri).
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IKonu Anlatimi: Lojik devreler: Ekonomik ve koprii devreler,

Smif-ici Uygulama (5 dk.): Ekonomik ve koprii devreler igin|
orneklemeler yaptirilmast

Lojik anahtar devrelere ait 6n bilgileri

7 hatirlanmasi ve etkinlestirilmesi. Kaynak:
Smif-ici Tartisma (5 dk.): Lojik devrelerin farkliliklarinin| Ders Kitab1, 174-188.
tartisilmast
Smav haftasina kadar islenen konulart
8 Ara Smav P . .
tiimiiniin tekrar edilmesi
IKonu Anlatimi: Koprii devreler, lojik devreler, lojik devrelerde
coklu ¢ikis
Siif-i¢ci Uygulama (5 dk.): Lojik devrelerde ¢oklu ¢ikis Koprii devreler ve lojik devrelere ait &
9 lizerine drneklemeler yaptirilmast bilgilerin hatirlanmasi1 ve etkinlestirilmesi
Kaynak: [1], 71-84.
Simif-i¢i Tartisma (5 dk.): Lojik devrelerde tekli ve ¢oklu ¢ikislt
sonuglarin arasindaki durumlarin tartigilmasi
IKonu Anlatimi: Komiitasyon cebiri-tekli ve ¢coklu lojik devreler
Sinif-ici Uygulama (5 dk.): Komiitasyon cebiri kurallar1 igin
prmeklemeler yaptiniimast Lojik devrelerin cebiri olan komiitasyo
10 Sinif-ici Tartisma (5 dk): Lojik devrelerde tekli ve ¢oklu ¢ikisly Beglslﬁ?ta;tt lb 9021112rr11151n okunmast. Kaynak:
sonuglarin arasindaki durumlarin tartigilmasi Kisa Smav 3: (coklu lojik devreler).
Kisa Smav 3 (15 dk.): Ders baginda, 6grenciye verilen 6n hazirlik]
gbrevinde yer alan konulari igeren bir kisa sinavin yapilmasi
IKonu Anlatimi: Boole fonksiyonlarii minimallestirme, minimal
lay1rict normal form
Simif-i¢ci Uygulama (5 dk.): Minimal ayirict normal form igin Ayirict normal form ve uygulamalarina ai
11 orneklemeler yaptirilmasi on bilgilerin etkinlegtirilmesi. Kaynak:
Ders Kitabi, 159-165; 219-222.
Siif-ici Tartisma (5 dk.): Minimallestirmenin Oneminin|
tartisilmast
IKonu Anlatimi: Minimallestirme i¢in Quine-McCluskey yontemi
Sinif-ici Uygulama (5 dk.): Asal carpanlarin belirlenmesi igin| Lojik devrelerin indirgenmesine ait 0
12 orneklendirmeler yapilmasi bilgilerin hatirlanmas1 ve etkinlestirilmesi.
Kaynak: Ders Kitabi, 222-226; 239-245.
Smmif-i¢ci Tartisma (5 dk.): Quine-McCluskey yo6nteminin|
minimallestirmedeki durumun tartigilmasi
IKonu Anlatimi: Minimallestirme i¢in Karnaugh Diyagrami1
Smif-ici Uygulama (5 dk): Ug degiskenli fonksiyonlarda Lojik devrelerin indirgenmesine ait On|
13 Karnaugh diyagrami 6rneklemesinin yaptirtlmasi. bilgilerin hatirlanmasi ve etkinlestirilmesi
Kaynak: Ders Kitabi, 255-267.
Siif-ici Tartisma (5 dk.): Karnaugh diyagrami yodnteminin
minimallestirmedeki durumun tartisilmasi
Konu Anlatimi: Boole Cebiri Teorisi, atomlar, latisler
?lnlf-l@l Uygulama (5 dk): Cebirsel yapinin kavranmasi igin Boole cebirinin cebirsel yapis: ve latislere
orneklemeler yaptirilmasi . . R
ait on  bilgilerin  hatirlanmas1  ve|
14 . . . .. S etkinlestirilmesi. Kaynak: [1], 133-137.
Sinif-i¢ci Tartisma (5 dk.): Boole cebiri teorisinin tartigilmasi Kisa Smav 4: (Karnaugh diyagrami
Kisa Sinav 4 (15 dk.) Ders sonunda, derste islenen konulari yontemi).
liceren bir kisa simavin yapilmasi
IKonu Anlatimi: Boole halkalar1 ve uygulamalar1
15 Simif-ici Uygulama (5 dk.): Boole halkalarina ait 6rneklemeler| Halka teori ve Boole halkalarna ait 6n

yapilmasi

bilgilerin verilmesi. Kaynak: [1], 137-146.
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Smif-i¢i Tartisma (5 dk.): Bilinen halka teorisinin Boole cebiri
izerine insa edilmesinin tartigilmasi

16 [Final Islenen konularim tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler Toplam Isyiikii

Ders Saati 42

Laboratuar

Uygulama

Arazi Calismasi

Simif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Toplam Iy yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

DEPARTMENT / PROGRAMME

Mathematics

TITLE OF COURSE

Introduction to Boolean Algebra

CODE

MAT3350

LOCAL CREDIT

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall, Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Mathematics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Mathematics

COURSE COORDINATOR

Erdogan Mehmet OZKAN

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students give basic knowledge of Boolean Algebra together with
basic mathematics. This course also shows the importance of logic circuits and their
application in daily life.

COURSE CONTENT

Introduction to set theory; propositions, connectives, logic rules, logical implication and
equivalence, disjunctive normal form; axioms of boolean algebra; Boolean functions;
Boolean algebra and proposional logic; bridge circuits, logic circuits, the commutation
algebra,multiple output logic circuits; minimization, minimal disjunctive normal form;
the Quine-McCluskey method, Karnaugh diagram ; theory of Boolean algebra, atoms,
lattices, symmetric difference, Boolean rings and applications.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:
Aksoy, Yavuz, Boole Cebiri ve Lojik Devre Sentezi. YTU Publishing, 1997.
Required Readings:

[1] Mendelson, E. Theory and Problems of Boolean Algebra and Switching Circuits.
Schaum Outline Series, 1970.
Recommended Readings:

Rosen, K. Discrete Mathematics and its Applications. McGraw-Hill, 5th edition, 2003

Course Learning Outcomes

Upon successful completion of the course, students will be able to
1. Acquire fundamental mathematical knowledge and literacy.

2. Gain basic knowledge about logic circuits.

3. Solve computer problems by creating and applying algorithms.
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4.  Gain to ability to think analytically and evaluate.

5. Gain the ability to analyze and evaluate problems arising in other disciplines.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Student attendance and participation in the course.

o  Detailed Assessment Criteria:

14 %S5
-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving
processes
| Laboratory H H ‘
| Application H H ‘
| Field Work H H ‘
| Special Course Internship (Work Placement) H H ‘
Quizzes/Studio Critics:
e Content: Comprehensive questions covering all topics addressed up
to the exam week
e  Format: Face-to-face multiple-choice quiz (5-10 minutes) 4 %15
e  Detailed Assessment Criteria:
-Ability to solve problems related to the theoretical topics covered in
the course
‘ Homework Assignments H H ‘
| Presentations/Jury H H ‘
i | | |
| Seminar/Workshop H H ‘
Midterms:
e  Content: Comprehensive questions covering all topics addressed up
to the exam week
e  Format: Face-to-face written exam. (90 minutes).
e  Detailed Assessment Criteria: 1 %40
-Demonstration of understanding of the fundamental concepts of the
course
-Ability to solve problems related to theoretical topics
-Ability to carry out theoretical reasoning processes
Final:
e  Content: Comprehensive questions covering the entire content of the
course
e  Format: Face-to-face written exam. (75-90 minutes). 1 %40
e Detailed Assessment Criteria:
-Ability to apply advanced problem-solving skills
-Nemanctration af a tharanoh nnderctandino af all tanice
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covered in the course

Percentage of In-Term Studies

Percentage of Final Examination

TOTAL

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS

COURSE OUTLINE

Related Preparation

Lecture: Propositions, connectives, logic rules

Quick Practice (5 minutes): Giving the representatio
of problems in our daily life with logic symbols

[n-Class Discussion (5 minutes): Discussing the
differences between Aristotle's logic and modern logic

Recollection and activation prior knowledge on the
basic concepts of modern logic. Source: Coursebook,
9-14.

Lecture: Logical 1mplication and equivalence,
disjunctive normal form

Quick Practice (5 minutes): Giving examples of]
conjunctions to facilitate problems in daily life

In-Class Discussion (5 minutes): Discussion of the]
difference between disjunctive and total disjunctive]
forms

Recollection and activation prior knowledge on the
logic connectives, truth tables and laws of logic.
Source: Coursebook, 15-34.

Recollection and activation prior knowledge on the
disjunctive and total disjunctive normal forms. Source:
Coursebook, 35-41.

Lecture: Axioms of boolean algebra and operations

Quick Practice (5 minutes): Giving examples that]
provide an understanding of the algebraic structure o
Boolean axioms.

In-Class Discussion (5 minutes): Discussion of]
axioms of Boolean algebra

Recollection and activation prior knowledge on the
binary number system and numerical operations in
binary system. Source: Coursebook, 68-75 ; 93-103.

Lecture: Boolean functions

Quick Practice (5 minutes): Conducting examples|
related to features that emphasise the meaning of]
functions

In-Class Discussion (5 minutes): Discussion of the]
differences between Boolean functions

Quiz 1 (15 minutes): A quiz at the end of the class|
covering the topics taught during the session

Recollection and activation prior knowledge on the
giving Boolean functions and their properties Source:
Coursebook, Chapter 5.

Quiz 1: (algebraic problems related to Boolean
algebra).

Lecture: Normal forms

Quick Practice (5 minutes): Making examples on the]
understanding of normal forms.

In-Class Discussion (5 minutes): Discussion of the
differences between norms

Recollection and activation prior knowledge on the
Boolean functions and their properties Source:
Coursebook, 134-159.

[Lecture: Logic circuits: switching circuits, parallel and
serial circuits.

Quick Practice (5 minutes): Making examples to|
understand the switching circuits

In-Class Discussion (5 minutes): Discussing the]
differences between parallel connection and series|
connection

Reading and remembering the section on information
about logic circuits Source: Coursebook, 165-174.
Quiz 2: (parallel and series circuits).
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Quiz 2 (15 minutes): A short quiz at the beginning o
the lesson, covering topics assigned as pre-class
[preparation

Lecture: Logic circuits: economic and bridge circuits,

Quick Practice (5 minutes): Sampling for economic]

7 land bridge circuits. 1. Recollection and activation prior knowledge on the
logic switch circuits Source: Coursebook, 174-188.
In-Class Discussion (5 minutes): Discuss the]
differences of logic circuits
8 Midterm Review of all topics covered up to the exam week.
Lecture: Bridge circuits, logic circuits, multiple outpu
logic circuits
Quick Practice (5 minutes): multiple output in logic
9 circuits to make samples on 1. Recollection and activation prior knowledge on the
bridge circuits and logic circuits. Source: [1], 71-84.
In-Class Discussion (5 minutes): Discussion th
situations between single and multiple output results in)
logic circuits
Lecture: The commutation algebra, single and]
multiple circuits
Quick Practice (5 minutes): Making examples for the
rules of commutation algebra
In-Class Discussion (5 minutes): Discussion th I Reading the .che.lpte? on commuiation algebra, the
10 L . . . algebra of logic circuits. Source: Coursebook, 192-215.
situations between single and multiple output results i . . N
L 2. Quiz 3: (multiple logic circuit).
logic circuits
Quiz 3 (15 minutes): A short quiz at the beginning o
the lesson, covering topics assigned as pre-class|
[preparation
Lecture: Minimizing Boolean functions, minima
disjunctive normal form
Quick Practice (5 minutes): Making examples on the 1. Recollection and activation prior knowledge on the
11 lunderstanding of the methods disjunctive Normal Form and its applications. Source:
Coursebook, 159-165; 219-222.
In-Class Discussion (5 minutes): Discussion of th
importance of minimalisation
Lecture: Quine-McCluskey method for minimization
Quick Practice (5 minutes): Sampling for the] 1. Recollection and activation prior knowledge on the
12 determination of prime factors. reduction of logic circuits Source: Coursebook, 222-
226; 239-245.
In-Class Discussion (5 minutes): Discussion of th
status of the Quine-McCluskey method in minimization
Lecture: Karnaugh diagram for minimization
Quick Practice (5 minutes): Karnaugh diagra
sampling of functions of three variables 1. Recollection and activation prior knowledge on the
13 reduction of logic circuits Source: Coursebook, 255-
In-Class Discussion (5 minutes): Discussion of th 267.
status of the Karnaugh diagram method in
minimization
Lecture: Boolean algebra theory, atoms, lattices
Quick Practice (5 minutes): Making samples to 1. Recollefstlon and activation prior knowledge on the
14 comprehend the algebraic structure algebraic structure of Boolean algebra and lattices.
Source: [1], 133-137.
2. Quiz 4: (Karnaugh diagram method).

In-Class Discussion (5 minutes): Discussion o

Boolean algebra theory
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Quiz 4 (15 minutes) A quiz at the end of the class|
covering the topics taught during the session

[Lecture: Boolean rings and applications

Quick Practice (5 minutes): Making examples o

. 1. Recollection and activation prior knowledge on the
Boolean rings

15 giving preliminary information about ring theory and
In-Class Discussion (5 minutes): Discussion of th Boolean rings. Source: [1], 137-146.
construction of known ring theory on Boolean algebra

16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 14 42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration)

Final (Examination Duration + Examination Prep. Duration)

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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P g-l Geometri, analiz,

lineer cebir, soyut matematik,
cebir ve diferansiyel
denklemler gibi matematigin
temel alanlarindaki tanimlari
ve teoremleri ifade
edebilecek, bunlar arasinda
iligki kurabilecek ve
teoremlerin  uygulamalarimni
aciklayabileceklerdir. / State § - - - -
the definitions and theorems
in fundamental areas of
mathematics such as
geometry, analysis, linear
algebra, abstract mathematics,
and differential equations,
establish connections between
them and explain their

applications.

P Q-Z Matematik alanindaki
teorik ve uygulamali
bilgilerini ve matematiksel
diisiinme becerilerini
kullanarak standart ve
karmagik matematiksel

problemleri tanimlayabilecek
ve analitik ve/veya sayisal
yontemlerle ¢6zebilecek ve
matematiksel bir Onermenin
gegerliligini  farkli  ispat
yontemleri ile
ispatlayabileceklerdir. / § = § § é
Identify standard and complex
mathematical problems, solve
these problems with analytical
and/or numerical methods and
prove the validity of a
mathematical proposition
through various proof
techniques using their
theoretical and applied
knowledge of mathematics
and mathematical thinking

skills.

PS ;-3 Matematik alanindaki
teorik ve uygulamali
bilgilerini ve matematiksel
diisiinme becerilerini

kullanarak gercek hayattaki
problemlerin matematiksel
modellerini gelistirebilecek ve
bu  modelleri  kullanarak
problemlere gegerli ¢oziimler § - 5 é -
tiretebileceklerdir. / Develop
mathematical models for real-
life problems and generate
valid solutions based on these
models using their theoretical
and applied knowledge of
mathematics and
mathematical thinking skills.
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Pg;-4 Disiplinlerarast bir

yaklagimla, farkli alanlarda
edinmis olduklar1 bilgileri
sentezleyebileceklerdir. / 5 _ 4 _ _
Synthesise knowledge = -
acquired  from  different
disciplines through an
interdisciplinary approach.

P Q-S Matematik alaninda
edindikleri bilgi birikimlerini
ve matematiksel diisiinme
becerilerini, teorik matematik,
yazilim, finans ve yOnetim
matematigi, biyomatematik,
veri bilimi ve finansal
istatistik ~ yontemleri  gibi
disiplin-i¢i ve disiplinlerarasi
uzmanlik alanlarmda
gelistirebileceklerdir. /
Advance  their  acquired
knowledge in mathematics
and mathematical thinking
skills in both disciplinary and
interdisciplinary  areas  of
specialisation such as pure
mathematics, software,
financial and  managerial
mathematics, biomathematics,
data science, and financial
statistical methods.

PQ-6 Matematik alaninda

yaygin olarak kullanilan en az
bir programlama dili ile
bilgisayar ve yapay zeka
teknolojilerini,  problemleri
¢ozmek, veri analizi yapmak
ve simiilasyonlar
gerceklestirmek igin
kullanabileceklerdir. / Use at
least one  programming
language and computer and
artificial intelligence
technologies widely employed
in mathematics for problem-
solving, data analysis, and
simulations.

PC-7 Matematik ve ilgili

alanlardaki  bilimsel ve
teknolojik gelismeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek
kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagsmak icin
hayat boyu 6grenme
stratejilerini
kullanabileceklerdir. / Follow
scientific and technological
developments in mathematics
and related fields, assess
career opportunities, identify
personal and professional
development goals, and adopt
lifelong learning strategies to
achieve these goals.
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Pg;-8 Bilimsel
aragtirmalarint1  ve  mesleki
faaliyetlerini yiirtitiirken
dogabilecek hukuksal
sonuglar1 ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, kalite standartlar ile
evrensel degerler
dogrultusunda  ve  sosyal
sorumluluk bilinci ve adalet
duygusuyla hareket
edebileceklerdir. / Act with a
sense of social responsibility
and justice and in accordance
with  professional  ethical
principles, quality standards,
and universal values by taking
into account potential legal
and societal consequences of
their scientific research and
professional activities.

PS:-9 Bireysel olarak ya da
takimlarda  etkin  bigimde
calisabileceklerdir. /  Work
effectively both independently
and as part of a team.

Pg;-lO Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatiir taramasi
yapabilecek ve akademik

arastirma tasarlayip
ylriitebileceklerdir. / Access - i - - -
reliable sources of

information, conduct literature
reviews, and design and carry
out academic research in the
field of mathematics.

PS ;- 11 Matematiksel

konulari, teorileri, ispatlari,
aragtirmalart  ve  problem
¢Oziimlerini, matematik
terminolojisi kullanarak tim
paydaglara Tiirkce ve
Ingilizcede sozlii ve yazili
olarak etkili bigimde
aktarabileceklerdir. /
Effectively communicate
mathematical topics, theories,
proofs, research, and problem
solutions to all relevant
stakeholders using appropriate
mathematical ~ terminology,
both orally and in writing, in
Turkish and in English.
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